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DETAILED ACTION 

This office action is in response to the communication filed February 5, 2004. 

Specification 

The specification is objected to as failing to provide proper antecedent basis for the 
claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction of the 
following is required: Claims 14 and 19 recite the limitation of "a dielectric hardmask" The 
specification does not disclose forming a hardmask made of a dielectric material. 

Claim Objections 

Claims 16, 21, 23 and 25 are objected to because of the following informalities: Claims 
16, 21, 23 and 25 are directed to a product made by the method disclosed in claims 1, 17, 22 and 
24, respectively. As is stated in MPEP section 608.01, "if claim 1 recites a method of making a 
specified product, a claim to the product set forth in claim 1 would not be a proper dependent 
claim if the product might be made in other ways." Regarding claim 16, the product can be 
made by providing a liner material on the feature after the step of etching the dielectric portion, 
instead of by the method disclosed in claim 1 . Regarding claim 21, the product can be made by 
providing a liner material on the feature in a CVD chamber, instead of by the method disclosed 
in claim 17. Regarding claim 23, the product can be made by providing a metallic liner on the 
feature after the RIE step, instead of by the method disclosed in claim 22. Regarding claim 25, 
the product can be made by providing a liner material on the feature in a CVD chamber, instead 
of by the method disclosed in claim 24. Appropriate correction is required. 

Claim Rejections - 35 USC §102 
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The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 8-12, 16, 17 and 21 are rejected under 35 U.S.C. 102(e) as being anticipated by 
You et al. (US 6,663,787). 

Regarding claims 1 and 16, You discloses providing a dielectric portion (1 12/1 14/1 13), 
etching the dielectric portion to produce a feature, during said etching step providing on the 
feature a liner material (1 19) to produce a lined feature, and depositing a conductive material 
(122) on the lined feature (Fig. 4D-4G; col. 13, In. 25 - col 16, In. 26). 

Regarding claim 8, You discloses the dielectric portion includes a low-k dielectric (col. 
14, In. 27-28). 

Regarding claim 9, You discloses the dielectric portion includes an organic dielectric 
(col. 14, In. 28-33). 

Regarding claim 10, You discloses providing a seed layer on the liner material before 
depositing the conductive material (col. 15, In. 65-67). 

Regarding claim 11, You discloses the conductive material is copper (col 16, In. 1-7). 
Regarding claim 12, You discloses the feature can be a trench or a via hole (col. 16, In. 

51-63). 
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Regarding claims 17 and 21, You discloses providing a dielectric portion (1 12/1 14/113), 
in an etch chamber, etching the dielectric portion to produce a feature, in the etch chamber, 
providing on the feature a liner material (1 19) to produce a lined feature, and depositing a 
conductive material (122) on the lined feature (Fig. 4D-4G; col. 13, In. 25 - col. 16, In. 26). 

Claims 1, 2, 8-12, 16, 17 and 21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Layadi et al. (US 6,180,518). 

Regarding claims 1 and 16, Layadi discloses providing a dielectric portion (54/56/58), 
etching the dielectric portion to produce a feature, during said etching step providing on the 
feature a liner material (64) to produce a lined feature, and depositing a conductive material (70) 
on the lined feature (Fig. 2-6; col. 3, In. 1 - col. 5, In. 64). 

Regarding claim 2, Layadi discloses that the etching step includes reactive ion etching 
(col. 4, In. 20 - col. 5, In. 33). 

Regarding claim 8, Layadi discloses that the dielectric portion includes a low-k dielectric 
(col. 3, In. 36-41). 

Regarding claim 9, Layadi discloses that the dielectric portion includes an organic 
dielectric (col. 3, In. 48-50). 

Regarding claim 10, Layadi discloses providing a seed layer (68) on the liner material 
before depositing the conductive material (col. 5, In. 54-55). 

Regarding claim 11, Layadi discloses the conductive material is copper (col. 5, In. 61- 

63). 

Regarding claim 12, Layadi discloses the feature can be a via hole (col. 4, In. 13-15). 
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Regarding claims 17 and 21, Layadi discloses providing a dielectric portion (54/56/58), 
in an etch chamber, etching the dielectric portion to produce a feature, in the etch chamber, 
providing on the feature a liner material (64) to produce a lined feature, and depositing a 
conductive material (70) on the lined feature (Fig. 2-6; col. 3, In. 1 - col. 5, In. 64). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 13 is rejected under 35 U.S.C: 103(a) as being unpatentable over Layadi et al. (US 
6,180,518) in view of Lin et al. (US 6,743,732). 

Regarding claim 13, Layadi discloses etching the dielectric portion using reactive ion 
etching (RIE), but Layadi does not disclose a RIE apparatus used to carry out the etching. Lin 
discloses that a TEL SCCM etch tool can successfully be used to etch a dielectric portion (col. 3, 
In. 40-46). At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to use the TEL SCCM apparatus of Lin to conduct the RIE of Layadi because Lin teaches 
that this apparatus can successfully be used to reactive ion etch a dielectric portion. 

Claims 14, 15, 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Layadi et al. (US 6,180,518). 

Regarding claims 14 and 19, Layadi discloses etching through a dielectric hardmask 
using a pressure of 30-70mTorr, a power level of 500-700 watts, an Ar flow rate of 75-125 seem, 
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an O2 flow rate of less than about 25 seem, and a CHF3 flow rate of 25-75 seem (col. 4, In. 65 - 
col. 5, In. 8). Layadi states that the flow rate of argon and oxygen depend upon the size of the 
via and the desired thickness of the liner. At the time of the invention, it would have been 
obvious to one of ordinary skill in the art to form use routine experimentation to determine 
appropriate parameters for the etching of the dielectric hardmask because Layadi states that 
parameters may be varied because such variables of art recognized importance are subject to 
routine experimentation and discovery of an optimum value for such variables is obvious. See In 
reAller, 105 USPQ 233 (CCPA 1955). 

Regarding claims 15 and 20, Layadi discloses reactive ion etching an organic portion of 
the dielectric portion using an etch gas that is a mixture of N 2 and H 2 , but doe not disclose the 
etch parameters (col. 4, In. 25-26). At the time of the invention, it would have been obvious to 
one of ordinary skill in the art to form use routine experimentation to determine appropriate 
parameters for the etching of the organic dielectric because such variables of art recognized 
importance are subject to routine experimentation and discovery of an optimum value for such 
variables is obvious. See In reAller, 105 USPQ 233 (CCPA 1955). 

Claims 2-7, 18 and 22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
You et al. (US 6,663,787) in view of Dalton et al. (US 20010036753). 

Regarding claims 2-7, You does not disclose using reactive ion etching to etch the metal 
hardmask of TaN. Like You, Dalton discloses etching a layer of TaN. Dalton states that the 
TaN layer can be successfully etched by using a RIE method with a gas of CF 4 (a fluorocarbon) 
(para. 003 1-0032). Dalton states that this etching method and etch chemistry allows the TaN to 
be etched selectively relative to a copper alloy or an aluminum alloy (para. 0032). At the time of 
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the invention, it would have been obvious to one of ordinary skill in the art to etch the TaN layer 
of You using the RIE method disclosed by Dalton because Dalton states that this etching method 
can be used to selectively etch TaN relative to a copper or aluminum alloy layer, as is required in 
the invention o f You. 

Regarding claim 18, You discloses that the liner is a metallic liner and that the liner 
providing step involves redepositing sputter products from a metal hardmask but You does not 
disclose using reactive ion etching to etch the metal hardmask. Like You, Dalton discloses 
etching a layer of TaN. Dalton states that the TaN layer can be successfully etched by using a 
RIE method with a gas of CF 4 (a fluorocarbon) (para. 0031-0032). Dalton states that this etching 
method and etch chemistry allows the TaN to be etched selectively relative to a copper alloy or 
an aluminum alloy (para. 0032). At the time of the invention, it would have been obvious to one 
of ordinary skill in the art to etch the TaN layer of You using the RIE method disclosed by 
Dalton because Dalton states that this etching method can be used to selectively etch TaN 
relative to a copper or aluminum alloy layer, as is required in the invention of You. 

Regarding claims 22 and 23, providing a low-k dielectric portion, etching the low-k 
dielectric portion to produce a feature, during the etching step providing a metallic liner on the 
feature to produce a lined feature, and depositing copper on the lined feature. You does not 
disclose using reactive ion etching to provide the metallic liner. Like You, Dalton discloses 
etching a layer of TaN. Dalton states that the TaN layer can be successfully etched by using a 
RIE method with a gas of CF 4 (a fluorocarbon) (para. 003 1-0032). Dalton states that this etching 
method and etch chemistry allows the TaN to be etched selectively relative to a copper alloy or 
an aluminum alloy (para. 0032). At the time of the invention, it would have been obvious to one 
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of ordinary skill in the art to etch the TaN layer of You using the RIE method disclosed by 
Dalton because Dalton states that this etching method can be used to selectively etch TaN 
relative to a copper or aluminum alloy layer, as is required in the invention of You. 

Regarding claims 24 and 25, You discloses providing a low-k dielectric portion, in an 
etch chamber, etching the low-k dielectric portion to produce a feature, in the etch chamber, 
providing a metallic liner on the feature to produce a lined feature, and depositing copper on the 
lined feature. You does not disclose using reactive ion etching to provide the metallic liner. 
Like You, Dalton discloses etching a layer of TaN. Dalton states that the TaN layer can be 
successfully etched by using a RIE method with a gas of CF 4 (a fluorocarbon) (para. 003 1-0032). 
Dalton states that this etching method and etch chemistry allows the TaN to be etched selectively 
relative to a copper alloy or an aluminum alloy (para. 0032). At the time of the invention, it 
would have been obvious to one of ordinary skill in the art to etch the TaN layer of You using 
the RIE method disclosed by Dalton because Dalton states that this etching method can be used 
to selectively etch TaN relative to a copper or aluminum alloy layer, as is required in the 
invention of You. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

CLN 

April 28, 2005 




